I. Introduction
Standardization of herbal formulations is essential in order to assess of quality drugs, based on the concentration of their active principle, physical, chemical, physcio-chemical standardization and in vitro, in-vivo parameters [1] . Natural products have been our single most successful source of medicines. Each plant is like factory capable of synthesizing unlimited no of highly complex and unusual chemical substance whose structure covered otherwise escape the imagination forever. It is necessary to maintain reproducible efficacy and safety of phyto pharmaceutical therefore if phytopharmaceutical have to regard as rational drug should be standardized and pharmaceutical quality must be approved.
WHO stresses the importance of the qualitative and quantitative methods for characterizing the samples, quantification of the bio-markers or chemical markers and the finger print profile. If a principle active component is known, it is most logical to quantify this compound. Where active ingredients contributing to therapeutic efficacy are known, botanical preparations should be standardized to their compounds; where the active ingredients are not yet known, a marker substance which should be specific for the botanical plants are chosen for analytical purpose [2, 3] . DOI: 10.9790/3008-11050189100 www.iosrjournals.org 91 | Page of evaluation where odor of drugs depends upon the type and quality of odorous principles (volatile oils) present.
Microscopic evaluation:
It involves detailed examination of the drugs and it can be used to identify the organized drugs by their known histological characters. It is mostly used for qualitative evaluation of organized crude drugs in entire and power forms with help of microscopic. Using microscope detecting various cellular tissues, trichomes, stomata, starch granules, calcium oxalate crystals and aleuronic grains are some of important parameters which play important role in identification of certain crude drugs [8] [9] [10] [11] [12] .
III. Methods of herbal standardization

Fig.2 Methods of herbal standardization
Starch and hemicelluloses is identified by blue color with iodine solution, All lignified tissues give pink strain with phloroglucinol and HCl etc. mucilage is stained pink with ruthenium red can be used to distinguish cellular structure. Microscopic evaluation also includes study of constituents in the powdered drug by the use of chemical reagents.
Quantitative aspects of microscopy includes study of stomata number and index, palisade ratio, veinislet number, size of starch grains, length of fibers etc which plays a very important role in the identification of drug.
Chemical evaluation:
Most 
Physical evaluation:
Physical constants are sometimes taken into consideration to evaluate certain drugs. These include moisture content, specific gravity, optical rotation, refractive, melting point, viscosity and solubility in different solvents. All these physical properties are useful in identification and detecting of constituents present in plants.
Biological evaluation:
Some drugs have specific biological and pharmacological activity which is utilized for their evaluation. Actually this activity is due to specific type of constituents present in the plant extract. For evaluation the experiments were carried out on both intact and isolation organs of living animals. With the help of bioassays, strength of drug in its preparation can be evaluated [13] [14] [15] .
Chromatography techniques: TLC (Thin layer chromatography):
TLC was the most common, versatile methods of choice for herbal analysis before instrumental chromatography methods like gas chromatography and HPLC were established. Even now a day's TLC is still frequently used for the analysis of herbal medicines since various pharmacopeias such as Indian herbal pharmacopeia, Ayurvedic pharmacopeias, American herbal pharmacopeias, and Chinese drugs monographs. Rather TLC is used as an easier method of initial screening with a semi-qualitative evaluation together with other chromatography techniques as there is relative less change in the simple TLC separation of herbal medicines the with instrumental chromatography.
TLC is a technique in which solute undergoes distribution between two phases a stationary phase acting through adsorption and mobile phase in the form of liquid. The adsorbent is relatively thin, uniform layer of drug finely powdered material apply to glass, plastic, metal sheet/plate. Glass plates are the mostly commonly used. Separation may also be achieved on the basis of partition /a combination of partition and adsorptions depending upon the particular support its use with different solvent.
Identification can be effected by observation of spots of identical Rf value and equal magnitude obtained, respectively with an unknown and a reference sample chromatography on the sample plate. A visual comparison of the size and the intensity of spots usually serve for semi-quantitative estimation. TLC has advantages of many folded possibilities of detecting in analysis herbal medicines. In addition TLC is rather simple and can be employed for multiple sample analysis. For each plate more than 30 spots of sample can be studied. CA MAG video stored system and TLC QA-UV methods it's is possible to get useful qualitative and quantitative information from the developed TLC plates.
For example the four sample of cordyceps sinensis from that joint product of china and Japan cooperation has more valuable medicinal effect compared to other as they contain the most effective component "cordycepine" more over with the help of imagine analysis and digitized technique developed in computer science, evaluation of similarities between different samples is also possible. TLC is being employed extensively for the following reasons:  It enables rapid analysis of herbal extracts with minimum sample clean-up requirement.  It provides qualitative and semi-quantitative information of the resolved compounds.
In TLC fingerprinting, the data that can be recorded using a high-performance TLC (HPTLC) scanner which includes information like chromatogram, retardation factor (Rf) values, the color of the separated bands, their absorption spectra, λ max and shoulder inflection/s of all the resolved bands. All of these, together with the profiles on derivatization with different reagents, represent the TLC fingerprint profile of the sample. The information so generated has a potential application in the identification of an authentic drug, in excluding the adulterants and in maintaining the quality and consistency of the drug. TLC fingerprinting was done on the methanolic extract of Sitopaladi churna for determination of piperine using Silica Gel G plate and Toluene: Ethyl acetate: Formic acid (5:3.5:0.5 v/v/v) as mobile phase. Retention factor of piperine was found to be 0.69 (shown by peak 7) at 342 nm.
DOI: 10.9790/3008-11050189100 www.iosrjournals.org
Fig.3 TLC of Sitopaladi churna
Electrophoretic method: Capillary electrophoresis was introduced in early 1980s as a powerful analytical and separation technique and has been developed almost explosively. It allows an efficient way to document the purity/complexity of a sample and can handle virtually every kind of charged sample components ranging from simple inorganic ions to DNA. Thus, there was an obvious increase of electrophoretic methods, especially capillary electrophoresis, used in the analysis of herbal medicines in last decades. The more or less explosive development of capillary electrophoresis since its introduction has to a great extent paralleled that of liquid chromatography. Most of the used techniques are capillary zone electrophoresis (CZE), capillary gel electrophoresis (CGE) and capillary isoelectric focusing (CIEF). CE is promising for the separation and analysis of active ingredients in herbal medicines, since it needs only small amount of standard and can analyzed samples rapidly with good separation ability. Also, it is a good tool for producing the chemical finger prints of the herbal medicines, since it has similar technical characteristics of liquid chromatography. Recently, several studies dealing with herbal medicines have been reported and two kinds of medicinal compounds, i.e. alkaloids and flavonoids, have been studied extensively.
In general, CE is a versatile and powerful separation tool with high separation efficiency and selectivity when analyzing mixtures of low-molecular-mass components. However, the fast development in capillary electrophoresis causes improvement of resolution and throughout rather than reproducibility and absolute precision. On successful approach to improve the reproducibility of the both mobility and integral data has been on internal standards. But many papers were published unfortunately revealed the limited images on the real possibilities of CE in the field of finger print herbal medicines [16] [17] [18] [19] [20] [21] [22] [23] [24] .
Gas Chormatography:
Gas chromatography also known as gas liquid chromatography, Its is a technique for separation of mixtures of mixtures into components by a process which depends on the redistribution of the components between a stationary phase or the support material in the form of a liquid, solid or combination of both and a gaseous mobile phase.
It is well-known that many pharmacologically active components in herbal medicines are volatile chemical compounds. Thus, the analysis of volatile compounds bys gas chromatography is very important in the analysis of herbal medicines. The GC analysis of the volatile oils has a number of advantages. Firstly, the GC of the volatile oil gives a reasonable "finger print" which can be used to identify the plant. The composition and relative concentration of the organic compounds in the volatile oil are the characteristic of the particular plant and the presence of impurities in the volatile oil can be readily detected. Secondly, the extraction of the volatile oil is relatively straight forward and can be standardized and the components can be readily identified using the GC-MS analysis. The relatively quantities of the components can be used to monitor or assess certain characteristics of the herbal medicines. Changes in composition of the volatile oil may also be used as indicators of oxidation, enzymatic changes or microbial fermentation. The advantages of GC clearly lie in its high sensitivity of detection for almost all the volatile chemical compounds. Thus, over the past decades, GC is a most popular and useful analytical tool in research field of herbal medicines. Especially, with the use of hyphenated GC-MS instrument, reliable information on the identity of the compounds is available as well. However, the most serious disadvantages of GC are that it is not convenient for its analysis of the samples of the polar and non volatile compounds. For this, it is necessary to use tedious sample work-up which may include derivatization. Therefore, the liquid chromatography becomes another necessary tool for us to apply the comprehensive analysis of herbal medicines [25] [26] . The first fully automated on-line GC-IR system was developed by Scott et al. Each eluted solute was adsorbed in a cooled packed tube, and then thermally regenerated into an infrared vapor cell. Subsequent to the IR spectrum being obtained, a small sample of the vapor was drawn from the IR cell into a low-resolution mass spectrometer and the mass spectrum was also be taken [27, 28] .
Standardization and quality evaluation of herbal drugs
Gas Chromatography (GC)
As some of the bioactive constituents of herbal medicines are volatile, GC analysis can often be used for authentication and quality control. The high selectivity of capillary columns enables separation of many volatile compounds simultaneously within comparatively short times. However, the most serious disadvantage of GC is that this method is not convenient for the analysis of samples which are thermo labile and non-volatile. The identification and quantification of chemical constituents present in poly herbal oil formulation (Megni) was done by GC for determination of Eugenol using DB-5 fused silica capillary column and helium as a carrier gas. The retention time was found to be 8.63 min (Fig. 4) . 
High-Performance Liquid Chromatography (HPLC):
High performance liquid chromatography is also known as high pressure liquid chromatography in which the stationary phases consists of small particle (3-50μm) packing contained in a column with a small bore (2-5μm), one end of which is attached to a source of pressurized liquid eluent (mobile phase). The three forms of high performance liquid chromatography most often used are ion exchange, partition and adsorption. HPLC is a popular method for the analysis of herbal medicines. Because it is easy to learn and use and is not limited by the volatile or stability of the sample compound. In general, HPLC can be used to analyze almost all the compounds in the herbal medicines. Reversed-phase (RP) columns may be most popular columns used in the analytical separation of herbal medicines
It is necessary to notice that the optimal separation condition for the HPLC involves many factors, such as the different compositions of the mobile phase, their pH adjustment, pump pressures, etc. Thus, a good experiment design for the optimal separation seems in general necessary.
In order to obtain better separation, some new techniques have been recently developed in research field of liquid chromatography. These are micellar electro kinetic capillary chromatography (MECC), high speed counter current chromatography (HSCCC), low pressure size exclusion chromatography (SEC), reversedphase ion pairing HPLC (RPIPC-HPLC) and strong anion exchange HPLC (SAX-HPLC). They will provide new opportunities for good separation for some specific extracts of some herbal medicines. On the other hand, the advantages of HPLC lie on its versatility for the analysis of the chemical compounds in herbal medicines, however. The commonly used detector in HPLC, say single wavelength UV detector, seems to be unable to fulfill the task, since lots of chemical compounds in herbal medicines are non chromophoric compounds. Consequently, a mark increases in the use of HPLC analysis couples with evaporative light scattering detection (ELSD) in a recent decade demonstrated that ELSD is an excellent detection method for the analysis of nonchromophoric compounds.
This new detector provides a possibility for the direct HPLC analysis of many pharmacologically active components in herbal medicines, since the response of ELDS depends only on the size, shape, and number of the finger prints of the herbal medicines. Moreover, the qualitative analysis or structure elucidation of the chemical components in herbal drugs by simple HPLC is not possible, as they rely on the application of DOI: 10.9790/3008-11050189100 www.iosrjournals.org 95 | Page techniques using hyphenated HPLC, such as HPLC-IR, HPLC-MS, HPLC-NMR, for the analysis of herbal medicines.
HPLC-DAD:
It has become a common technique in most analytical laboratories in the world now. With the additional UV spectral information, the qualitative analysis of complex samples in herbal medicines turns out to be much easier than before. For instance, checking peak purity and comparing with the available standard spectrum of the known compound to the one in the investigated sample. Especially, with the introduction of electrospray mass spectrometry, the coupling of liquid chromatography and mass spectrometry has opened the new way to widely and routinely applied to the analysis of herbal medicines. HPLC chromatography finger prints can be the applied for documentation of complete herbal extracts with more information and on-line qualitative analysis becomes possible.
In last decades, the increasing usage of LC-MS and HPLC-DAD in the analysis of herbal medicines is quite obvious. Several good reviews have been published for the analysis of the bioactive chemical compounds in plants and medicines, in which the technique used most in HPLC, especially the hyphenated HPLC technique. Moreover, combined HPLC-DAD-MS technique take advantage of chromatography as a separation method and both DAD and MS as an identification method. DAD and MS can provide on-line UV and MS information for each individual peak in a chromatography. With the help of this hyphenation, in most cases, one could identify the chromatography peaks directly online by compression with literature data. Recently, the hyphenation between HPLC and NMR also available, which might become a vital and an attractive analytical tool for the analysis of herbal medicines. In fact the tendency of the hyphenation or multi-hyphenation of the chromatography with the common used four spectroscopic detectors.
Kankasava is a polyherbal formulation prepared with Kanaka and other ingredients which is used in chronic bronchitis, asthmatic cough and breathlessness. A simple, precise, accurate RP-HPLC method was developed for the quantitative estimation of atropine using column RP C-18 (250mm×4.6mm×5 micron) and mobile phase which is mixture of methanol and 10 mM dihydrogen phosphate buffer in a ratio of 50:50 v/v at a flow rate of 1 ml/min, and analysis was screened with UV detector at 254 nm. The retention time for standard atropine sulphate was found to be 4.0667 minutes (Fig. 5) [29] [30] [31] [32] [33] [34] . 
Chromatographic fingerprinting:
Chromatographic fingerprinting is the most powerful approach for the quality control of herbal medicines. Chromatographic fingerprint of Herbal Medicine is a chromatographic pattern produced from extract of some common chemical components which may be pharmacologically active or have some chemical characteristics. This chromatographic profile should be featured by the fundamental attributions of -integrity and -fuzziness or -sameness and -differences so as to chemically represent the herbal medicines investigated. This suggest that chromatographic fingerprint can successfully demonstrate both -sameness and -differences between various samples and the authentication and identification of herbal medicines can be accurately conducted even if the number and/or concentration of chemically characteristic constituents are not very similar in different samples of herbal medicine. Thus chromatographic fingerprint should be considered to evaluate the DOI: 10.9790/3008-11050189100 www.iosrjournals.org 96 | Page quality of herbal medicines globally; considering multiple constituents present in the herbal medicines [35] [36] . This technique can be employed for identification and authentication as well as for determination of various adulterants and contaminants and for standardization purpose. In contrast to macroscopic, microscopic and other molecular biological methods this technique is not restricted to raw herbs, but can also be applied to pharmaceutical preparations. Chromatographic fingerprinting can be carried out using techniques such as thin layer chromatography (TLC), High performance thin layer chromatography (HPTLC), High performance liquid chromatography (HPLC), Gas chromatography (GC) and other hyphenated techniques.
DNA fingerprinting:
DNA analysis has been proved as an important tool in herbal drug standardization which is useful for the identification of phytochemically indistinguishable genuine drug from substituted or adulterated drug. DNA fingerprint genome remains the same irrespective of the plant part used while the phytochemical constituents will vary with the part of plant used, physiology and environment. The other useful application of DNA fingerprinting is the availability of intact genomic DNA specificity in commercial herbal drugs which helps in distinguishing adulterants even in processed samples.
Types of DNA fingerprinting techniques used in plant genome analysis:
Various types of DNA-based molecular techniques are utilized to evaluate DNA polymorphism which includes hybridization-based methods, polymerase chain reaction (PCR)-based methods and sequencing-based methods [37, 38] .
Hybridization-based methods:
Hybridization based methods use cloned DNA elements or synthetic oligonucleotides as probes to hybridize the DNA of interest. The probes are labeled with radioisotopes or with conjugated enzymes which catalyze a color reaction to detect hybridization; Hybridization based methods include following steps:
Fig.6 Hybridization based method
DNA is first extracted from plant cell by various methods of extraction such as Cetyl triethyl ammonium bromide (CTAB) method, Phenol/ Chloroform extraction method, DNA trap method etc. DNA is then cleaved with restriction enzyme after which it is subjected to gel electrophoresis. As DNA molecules have net negative charge, at neutral PH, these molecules migrate towards the positive terminal when placed in an electric field in a process known as electrophoresis which is performed in an agarose or polyacrylamide gel. Nucleic acids are loaded into slots in the gel and allowed to migrate towards the positive terminal. The pores in the gel act to sieve the molecules. So that mobility of a particular nucleic acid species depends on its length. All the molecules of a particular size move at approximately the same rate through the gel, forming a band, which gradually increases in width during electrophoresis because of diffusion. After gel electrophoresis, DNA sequence is determined by Southern blotting technique. DNA molecules separated by gel electrophoresis are transferred to nitrocellulose or nylon membrane (Fig.6) .
The DNA is denatured either prior to or during transfer by placing the gel in an alkaline solution, after which it is immobilized on the membrane by drying or UV induced cross linking to the filter. A radioactive DNA known as probe which are of two types (Tandem repeats which occurs as clusters among chromosomes and Dispersed repeats which are scattered all over chromosomes) containing the sequence of interest are then DOI: 10.9790/3008-11050189100 www.iosrjournals.org 97 | Page hybridized or annealed with the immobilized DNA on the membrane. The probe will anneal to form a double helix only with complementary DNA molecule on the membrane. Non annealed probe is then washed off the membrane, and the washed membrane is exposed to X-ray film that detects the presence of the radioactivity in the bound probe, after which autoradiogram is developed where the dark bands show the positions of DNA sequences that has hybridized with the probe. Hybridization-based methods include a) Restriction Fragment Length Polymorphism (RFLP) b) Variable Number Tandem Repeats (VNTR)
Restriction Fragment Length Polymorphism (RFLP) In this technique, plants may be differentiated by analysis of patterns derived from cleavage of their DNA. Restriction polymorphism is detected by using a hybridization probe. RFLPs involves fragmenting a sample of DNA by a restriction enzyme, which can recognize and cut DNA wherever a specific short sequence ( 4-6 base pair recognition site) occurs, in a process known as a restriction digest.. Hybridization of the membrane to a labeled DNA probe then determines the length of the fragments which are complementary to the probe. The resulting DNA fragments are then separated by length through a process known as agarose gel electrophoresis, and transferred to a membrane via the Southern blot procedure. PCR amplification of DNA is not required for this method.
Limitations:
 Low sensitivity.  Requirement of large amount of high quality genomic DNA which is difficult to obtain from processed herbs.  Stability and reproducibility are low because the quality of the assay highly depends on DNA quality and technical factors.
Fig.7 Steps involved in Restriction fragment length polymorphism
Variable Number Tandem Repeats (VNTR):
This technique is similar to RFLP only the probe used for southern blotting exists as tandem repeats which occur as cluster among chromosomes. They show variations in length between individuals and each variant acts as an inherited allele.
Polymerase chain reaction based methods:
PCR enzymatically multiplies particular DNA sequence or loci of a template DNA with the help of arbitrary or specific oligonucleotide primers. PCR based procedures are difficult to standardize due to use of different DNA polymerase, different buffer formulations and different equipments used.PCR based method involve following steps: Primers, original DNA (extracted from the plant cell) which is to be amplified, a specific type of DNA polymerase, and the necessary chemicals for DNA synthesis are mixed. Then following steps are carried out. Randomly Amplified Polymorphic DNA ( RAPD) and Arbitrarily Primed Polymerase Chain Reaction (AP-PCR) These methods are most commonly used for primary assay which helps in screening the differences in DNA sequence of two species of plants. In this method single arbitrarily chosen oligonucleotide is used as both the forward and reverse primer in PCR reaction. This sequence consists of about 10 nucleotide in case of RAPD and about 20 nucleotides in case of AP-PCR. Product is produced when the primer binds on opposite strands, in the reverse orientation and within an amplifiable distance. PCR fragments are generated from different locations of the genome, because there are multiple sites within the genome for the primer to bind. Thus, multiple loci may be examined simultaneously. Use of series of different primers, shows the generation of genetic fingerprint (Fig. 9) . 
Disadvantage:
 Reproducibility between laboratories is low because the procedure is very sensitive to different PCR parameters especially to slight variation in annealing temperature due to low annealing temperatures required.  Highly sensitive to laboratory changes [39] [40] .
IV. Conclusion
Plant materials are used throughout the developed and developing world as home remedies, in overthe-counter drug products, and as raw material for the pharmaceutical industry, and they represent a substantial proportion of the global drug market. The quality of herbal drugs is the sum of all factors which contribute directly or indirectly to the safety, effectiveness and acceptability of the product. Now a day the field of herbal drugs and formulation is very fast and there is still lot to explore on the subject of standardization of these. So, while developing an herbal formulation it is must to have all the related knowledge of that particular drug including all its organoleptic characters to phytoconstituents to pharmacological action to its standardization in respect to various parameters via various techniques. The problems of quality assurance of herbal medicines have been solved to great extent with the help of chromatographic DNA fingerprint analysis.
